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The history of haemoglobin and its reactions with oxygen and other ligands, can be identified with the 
history of the subject variously called biophysical chemistry or biophysics. Experiments on haemoglobin 
and their theoretical analysis have been responsible for major developments in such areas as the determina- 
tion of Mr-values of proteins, rapid reaction techniques, the molecular basis of mutations, X-ray crys- 
tallography and cooperative phenomena in ligand binding. These subjects and their relation to respiratory 
physiology, have occupied some of the most distinguished scientists of our time. The study of single point 
mutations of the apoprotein, globin, has provided an explanation for several pathological conditions and 
has provided a tool for the exploration of the complex function of the haem-protein as well for investiga- 
tions into evolution and population biology. 
Of course the reason why haemoglobin has been studied so extensively is not only its physiological 
interest, but also its ready availability in large quantities and the ease with which it can be purified and 
crystallized. Serendipity played its role. At the time when Pauling and Corey proposed the a-helical struc- 
ture for polypeptide chains haemoglobin and the related monomer myoglobin, were the most extensively 
studied crystal structures. The fact that these proteins contain more,than their fair share of a-helical struc- 
ture gave a well-deserved boost to the X-ray investigation of Perutz and Kendrew. 
The author of the volume under review has made important contributions to the study of oxygen binding 
to haemoglobin. In the early 1970s the general shape of the cooperative binding curve and the role of 
various effecters (H+ , CO2, phosphates) was known. The methods developed by Imai and his colleagues 
made major contributions to the more recent explicit statement hat the major change in oxygen affinity 
occurs after 3 of the 4 haem sites are occupied. In human haemoglobin the affinity for the fourth oxygen (in 
the presence of diphosphoglycerate) is more than 500-times greater than that for the first 3. Some of Imai’s 
data have been refined by Ackers and his colleagues, who studied further the effects of the reversible 
dissociation of the haemoglobin tetramer to the non-cooperative dimer. Both the experimental and theoreti- 
cal contributions made by the author qualify him to write on haemoglobin as an expert. He had done so 
with a fair perspective and appreciation of the work of others. There is no doubt that this book will stand as 
a work of reference on the equilibrium properties of haemoglobin. 
If one compares the great influence of research on haemoglobin in many areas of biophysics with the 
contents of the book, one may be slightly disappointed. The average biochemist, who could well apply many 
of the lessons learned from these studies, will find the algebraic treatment rather condensed, scattered and 
specialized. The kinetics of oxygen binding may not be important in physiology, but surely it can make 
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important contributions to our understanding of 
cooperative phenomena - the subject of this book. 
Transient and relaxation kinetics are dismissed 
with one reference. I am mentioning this not so 
much as a criticism but more as a warning to the 
potential purchaser. This is not a complete survey 
of studies on haemoglobin. However, in addition 
to the excellent, though advanced, equilibrium 
treatment, there are good surveys of information 
on structure and on genetically and chemically 
modified haemoglobins. 
This is certainly a labour of love, a piece of 
scholarship and a must for every library used by 
biological scientists. No doubt workers in the field 
will find it expensive, but they will wish to have it 
on their own book shelf, perhaps more as a source 
of references than for the detail of information it 
provides. 
H. Gutfreund 
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Part A of vol. XV in this well-known series cov- 
ered the enzymes involved in the synthesis, modi- 
fications, cleavage and degradation, recombination 
and repair of deoxyribonucleic acids. With the ex- 
ception of one chapter on DNA ligases, the present 
part B embraces the enzymes that participate in 
the synthesis, degradation, specific cleavage or 
processing, and modifications of ribonucleic acids. 
It includes 19 contributions subdivided into 4 gen- 
eral classes of enzymes: I, DNA ligase and the 
well-known T4 RNA ligase; II, RNA polymerases 
and related enzymes; III, RNA nucleases and re- 
lated enzymes (including polynucleotide phos- 
phorylase); IV, RNA modification enzymes. 
The most extensive chapter, on pancreatic 
ribonucleases by P. Blackburn and S. Moore, is a 
good account of physico-chemical features, includ- 
ing recent improvements in affinity chromatogra- 
phy techniques for enzyme and inhibitor puritica- 
tion, structure and species variations, and reflects 
the special interests of the authors. Apart from the 
cytoplasmic RNase inhibitor, there is a marked 
lack of treatment of biological aspects, the newer 
sensitive assay techniques based on the use of 
poly(C) and inactivation of mRNA translational 
activity, the recent methods developed for assay 
and analysis of human RNases, particularly by 
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C.A. Dekker and coworkers at Berkeley, and their 
potential diagnostic applications. 
Chapter 14 presents a very readable account of 
the tRNA processing enzymes of E. coli, by R. 
Kole and S. Altman, who pioneered the puritica- 
tion of what is probably the most interesting of 
these, viz. RNase P, an endoribonuclease that gen- 
erates the 5’-termini of all mature tRNAs in 
E. coli, and is quite unusual in that it is a ribonu- 
cleoprotein, the RNA component of which is as 
essential for activity and specificity as the protein 
moiety. 
Enzyme activities which specifically attack dou- 
ble-stranded RNA have now been identified and 
isolated from various eukaryotic systems. The first 
known member of this class was RNase III of 
E. coli, subsequently identified as an endonuclease 
responsible for the initial steps in the post-tran- 
scriptional processing of rRNA, a subject reviewed 
by one of the pioneers in this field, J.J. Dunn, in 
ch. 15. The properties of RNases I, II and IV of 
E. coli are described in a separate chapter by 
V. Shen and D. Schlessinger, but much less is 
known about the biological role of these enzymes. 
A rather useful feature of most of the chapters is 
the inclusion of a sub-section on the application of 
the enzymes in question as analytical and research 
